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(54) Hospital bed scale mounting apparatus 

(57) A scale mounting apparatus is provided tor cou- 
pling a fixed support frame to a nr>ovable weigh frame. 
The apparatus includes a load cell having a first end rig- 
idly coupled to the support frame and a second, movable 


end, a mounting bracket coupled to the weigh frame, an 
elastomeric mounting block, and a fastener for coupling 
the mounting block and the mounting bracket to the sec- 
ond movable end of the load cell. 
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Des ription 

The present invention relates to a hospital bed hav- 
ing the capability of weighing a patient local d on the 
bed. More particularly, the present invention relates to 
an improved scale mounting apparatus for a hospital 
bed or other piece of equipment. 

In certain instances, such as in intensive care or crit- 
ical care units of a hospital, it is necessary to monitor a 
patients weight on a regular basis. Therefore, various 
scale devices have been designed to accomplish weigh- 
ing otthe patient. In certain scale devices, a patient must 
be transferred to a separate scale or to a sling scale 
device for weighing the patient. See, for example, U.S. 
Patent No. 4,551 .882. In other instances, thin weighing 
scales are adapted to be placed under the patient. See, 
for example, U.S. Patents Nos. 3.217,818 and 
3,463,368. Other scales require the entire bed to be lo- 
cated on the scale. See. tor example, U.S. Patent No. 
4,281,730. 

The present invention relates to an improved scale 
mounting system for mounting a scale apparatus direct- 
ly onto the bed to obtain a weight of the patient without 
moving the patient or the bed. In other words, the scale 
of the present invention is integrated with the frame sys- 
t m of the bed. Other such integrated scale devices are 
known. See, for example. U.S. Patents Nos. 4,953,244; 
4.793,428; and 5,269,388. These known scales typical- 
ly include toad cells or linear variable d'rfferentiat trans- 
formers for measuring the weight of a patient on the bed. 

U.S. Patent No. 4.953.244 discloses a weigh frame 
coupled to a patient support surface. The weigh frame 
is mounted at its four corners by load cells to a bed sup- 
port frame. The weight detected by the four load cells is 
summed and processed to provide a weight of the pa- 
tient. The present invention provides an improved scale 
mounting apparatus for securinga weigh frame to a sup- 
port frame with load cells to each comer of the weigh 
frame. 

Typically, the load cells used to measure the weight 
of the patient are sensitive to side loading. Such side 
loading can create weight errors. The mounting appa- 
ratus of the present invention provides a more stable 
mounting system which improves the linearity of the out- 
put from the load cells. 

The mounting apparatus of the present invention is 
easier to install, provides improved frame stability, in- 
cr ases accuracy and repeatability ofthe measure- 
m nts from the load cells, and reduces costs ot produc- 
tion and installation. 

According to one aspect of the present invention, a 
scale mounting apparatus is provided for coupling a 
fixed support frame to a movable weigh frame. The ap- 
paratus includes a load cell having a first end rigidly cou- 
pled to the support frame and a second, movable end, 
a mounting bracket coupled to the weigh fram . an las- 
tome ric mounting block, and a fastener for coupling th 
mounting block and the mounting bracket to the second 


movable end of the load cell. 

In the illustrated embodiment, th mounting block 
has a cylindrical shape. The mounting block has a hard- 
ness of about 70 to about 80 durometer 

s The illustrated embodiment also includes a washer 
located between the fastener and the mounting block. 
The washer includes an outer flange configured to ex- 
tend over a lower portion of an outer surface of the 
mounting block. The illustrated mounting bracket is 

10 formed to include a recesse d ^ ction for surrounding an 
upper portion of the outer surface of the mounting block. 

Also in the illustrated embodiment, the fastener ex- 
tends through a central aperture formed in each of the 
washer, the mounting block, the mounting bracket and 

IS into the second end of the load cell. The first end of the 
load cell is coupled to a bottom surface ot the support 
frame, and the second, movable end of the load cell in- 
cludes a mounting surlace aligned generally parallel to 
the bottom surface ot the support frame. The mounting 

20 surface includes a threaded aperture aligned with an 
opening formed in the bottom surface of the support 
frame. The threaded aperture is configured to receive a 
threaded end of the fastener to secure the mounting 
block and the mounting bracket to the load cell. A head 

25 of the fastener is located outside the support frame to 
facilitate installation ofthe scale mounting apparatus. 

Additional objects, features, and advantages of the 
invention will become apparent to those skilled in the art 
upon consideration of the following detailed description 

30 of the preferred embodiment exemplifying the best 
mode of carrying out the inventbn as presently per- 
ceived. 

Fig. 1 is a perspective view of a rigid supfDort frame 
35 of a bed, a weigh frame mounted on the support 
frame with an improved scale mounting apparatus 
of the present invention, and articulating deck 
mounted to the weigh frame for supporting a pa- 
tient; 

40 Fig. 2 is an exploded perspective view, with portions 
broken away, illustrating the scale mounting appa- 
ratus of the present invention in more detail; 
Fig. 3 is a sectional view further illustrating details 
of a load cell having a first end coupled to the sup- 

45 port frame and a second end coupled to the weigh 
frame by the scale mounting apparatus of the 
present invention; and 

Fig. 4 is a sectional view taken along lines 4-4 of 
Fig. 3 illustrating further details of the scale mount- 
50 ing apparatus. 

Referring now to the drawings, Fig. 1 illustrates por- 
tions of a bed 1 0 such as a hospital bed. Bed 1 0 includes 
a stationary support frame 12 rigidly coupled to a base 
55 13 of th b d 10. The bas 13 is not shown in detail. It 
is understood that any typ of conventional b d bas 1 3 
may be used in connection with the present inv ntion. 

The bed lOfurther includes a weigh frame 14 which 
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is coupled to the support frame 12. Each corner of the 
weigh frame 14 is mounted to the support frame 12 by 
a separate scale mounting apparatus 16 in accordance 
with the present invention. Scale mounting apparatus 
16 is described in detail below with reference to Figs. 5 
2-4. 

An articulating deck 18 is mounted to the weigh 
frame 14 in a conventional manner. The articulating 
deck 18 provides a support surface for a patient on the 
bed 10. It is understood that any type of deck and sup- io 
port surface may be used to support the patient within 
the scope of the present invention. 

Each mounting apparatus 16 is coupled to a load 
cell 20 within support frame 12 as discussed below. 
Load cells 20 each provide an output signal indicating '5 
the weight applied to each load cell 20. Each load cell 
20 is coupled to an input 22 of a controller 24 by a supply 
line 26. For clarity, only one such supply line 26 is illus- 
trated in Fig. 1 . The output signals from load cells 20 are 
processed in a conventional manner to provide an indi- 
cation of the weight of the patient. See, for example, U. 
8. Patent No. 4,953,244. The controller 24 is coupled to 
a display 28 to provide an indication of the weight of the 
patient. Controller 24 may also be coupled to a commu- 
nication network 30 to transmit data to another room or 
nurse station ofthe building or to a remote location. 

Details of the improved scale mounting apparatus 
16 of the present invention are illustrated in Figs. 2-4. 
Support frame 12 is formed to include a bottom surface 
32 which is rigidly coupled to a first, fixed end 34 of load 
cell 20. Surface 32 of support frame 12 is formed to in- 
clude an opening 36 adjacent the second movable end 
38 of load cell 20. Weigh frame 14 is illustratively a U- 
shaped channel having opposite, parallel side walls 40. 
The U-shaped weigh frame 14 is configured to nest over 
the support frame 12 as best illustrated in Fig. 4. 

fVlounting flanges 42 are formed integrally with 
weigh frame 14. A mounting bracket 44 is configured to 
be coupled to mounting flanges 42 of weigh frame 18 
by suitable fasteners 46 illustrated in Fig. 4. An elasto- 
meric mounting block 48 and a cup washer 50 are se- 
cured to the second, movable end 38 of load cell 20 by 
a suitable fastener 52. 

Movable portion 38 of load cell 20 includes a bottom 
surface 39 formed to include a threaded aperture 41 tor 
receiving the fastener 52. Surface 39 is generally paral- 
lel to the bottom surface 32 of support frame 12. Illus- 
tratively, fastener 52 is a self locking shoulder screw 
which threads into a threaded aperture 41 formed in the 
movable end 38 of load cell 20 as best illustrated in Figs. 
3 and 4. Threaded aperture 41 is aligned with the open- 
ing 36 formed in the bottom surface 32 of support frame 
1 2 so that the threaded aperture is accessible from out- 
side the support frame 12. 

A shaft 53 of fast n r 52 extends upwardly through 
the cup washer 50, the mounting bkxk 48, the mounting 
bracket 44. through opening 36 of support frame 12, and 
into th threaded second end 38 of k>ad cell 20. A head 


54 of fastener 52 engages the cup washer 50. Mounting 
bracket 44. mounting block 48, and cup washer 50 each 
include a central aperture 45. 49. and 51 , r spectively. 
for receiving the shaft 53 of fastener 52. 

Referring to Fig. 3, the first, fixed end 34 of load cell 
20 is secured to bottom surface 32 of support frame 12 
by a mounting plate 56 and suitable fasteners 58 which 
extend upwardly into threaded apertures formed in the 
fixed end 34 of load cell 20. 

Therefore, the fixed end 34-QUoad cell 20 is rigidly se- 
cured to the bottom surface 32 of support frame 1 2. The 
weigh frame 18 is movable downwardly in the direction 
of arrow 50 when a patient is located on deck 18. 

Illustratively, the mounting block 48 is a cylindrically 
shaped mounting block. Mounting block 48 is made from 
a elastomeric material such as urethane. Illustratively, 
mounting block 48 has a hardness of about 70 to about 
80 durometer 

Mounling bracket 44 is formed to include a re- 
cessed section defined by a wall 62 for surrounding an 
outer surface 64 of mounting block 48. Bottom support 
washer 50 also includes a flange 66 configured to ex- 
tend over a portion of the outer surface 64 of mounting 
block 48. Therefore, mounting bracket 44 and washer 
50 cooperate with fastener 52 to hold the mounting block 
in position. This provides improved stability for the weigh 
frame 1 4 and deck 1 8. Illustratively, washer 50 is a zinc- 
plated steel washer. Also illustratively, mounting bracket 
44 is made from a zinc diecast material. 

The improved scale mounting apparatus 16 of the 
present invention improves side-to-side stability for the 
weigh frame 14 and deck 18 mounted on the support 
frame 1 2. This provides a more stable platform for sup- 
porting the patient and reduces side fc>ading on the load 
cells 20. In other words, the elastomeric mounting block 
48 damps or reduces movement ofthe weigh frame 14 
relative to the support frame 12. The elastomeric mount- 
ing block 48 is resilient enough to permit slight arcuate 
movement ofthe movable end 38 of load cell 20 so that 
the load cell 20 can operate in a conventional manner. 
Illustratively, each load cell 20 is a model no. 
MED400-10100 available from HBM located in Marl- 
boro, Massachusetts. 

In operation, a separate scale mounting apparatus 
16 is coupled to each corner of the weigh frame 14 as 
illustrated in Fig. 1. The load cells 20 are provided with 
conventional strain gauges which are connected to con- 
troller inputs 22 by supply lines 26. When a patient rests 
on deck 18, weigh frame 14 is moved downwardly in the 
direction of arrows 60 in Figs. 3 and 4. This applies a 
downwardly directed force in the directkDn of arrow 60 
through the mounting bracket 44, through mounting 
block 48, through washer 50 and to the head 54 offas- 
tener 52. Therefore, the movable end 38 of load cell 20 
is also deflected downwardly in th direction of arrows 
60. This causes an output signal from the toad c II 20 
to change and indicat the w ight on deck 18. 

Since the improved scale mounting apparatus 16 
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includes fastener 52 which Ihr ads directly into the mov- 
able end 38 of load cells 20 from a location outside of 
the support frame 12, the mounting apparatus 16 is eas- 
ier to assemble and install than the nrK)untlng apparatus 
disclosed in U.S. Patent No. 4.953,244. An operator can 
simply line up the threaded aperture 41 formed in the 
bottom surface 39 otthe load cell 20 with the aperture 
45 in mounting bracket and then install the fastener 52 
with the mounting block 48 and washer 50 as discussed 
above. The elastomeric mounting block 48 eliminates 
the need for a separate stop coupled to the k>ad cell 20. 

Therefore, the scale mounting apparatus 16 is eas- 
ier to install, provides improved frame stability, and in- 
creases accuracy and repeatability of the measure- 
ments from the load cells 20. Production and assembly 
costs are also reduced. 


Claims 

1. A scale mounting apparatus for coupling a fixed 
support frame to a movable weigh frame, the appa- 
ratus comprising a load cell having a first end rigidly 
coupled to the support frame and a second, mova- 
ble end, a mounting bracket coupled to the weigh 
frame, an elastomeric mounting block, and a fas- 
tener for coupling the mounting bkxk and the 
mounting bracket to the second movable end of the 
load cell. 

2. Apparatus as claimed in Claim 1 wherein the nr>ount- 
ing block has a cylindrical shape. 

3. Apparatus as claimed in either Claim 1 or Claim 2 
wherein the mounting block has a hardness of 
about 70 to about 80 durometer. 


block. 

9. Apparatus as claimed in any preceding Claim 
wherein the mounting bracket is formed to include 

5 a recessed section for surrounding a portion of an 
outer surface of the mounting block. 

10. Apparatus as claimed in Claim 9 as dependent on 
Claim 8 wherein the recessed section is defined by 

TO a lip which surrounds aojjpper portion of the outer 
surface of the mounting block. 

11. Apparatus as claimed in any preceding Claim 
wherein the first end of the load cell is coupled to a 

75 bottom surface of the support frame, and the sec- 
ond, movable end ot the load cell Includes a mount- 
ing surface aligned generally parallel to the bottom 
surface of the support frame, the mounting surface 
including a threaded aperture configured to receive 

20 a threaded end of the fastener to secure the mount- 
ing block and the mounting bracket to the load cell. 

12. Apparatus as claimed in Claim 11 wherein the 
threaded aperture is aligned with an opening 

25 formed in the bottom surface of the support frame. 

13. Apparatus as claimed in either Claim 11 or Claim 
1 2 wherein a head of the fastener is located outside 
the support frame to facilitate installation of the 

30 scale mounting apparatus. 


35 


4. Apparatus as claimed in any preceding Claim fur- 
ther comprising a washer located between the fas- 
tener and the mounting block. 

5. Apparatus as claimed in Claim 4 wherein the wash- 
er is made from steel. 


6. Apparatus as claimed in either Claim 4 or Claim 5 ^5 
wherein the fastener extends through a central ap- 
erture formed in each of the washer, the mounting 
block, the mounting bracket and into the second 
end of the load cell. 

so 

7. Apparatus as claimed in any one of Claims 4 to 6 
wherein the washer includes an outer flange con- 
figured to extend over a portk>n of an outer surface 
of th mounting block. 

55 

8. Apparatus as claimed in Claim 7 wher in th out r 
flange of the washer is configured to xt nd ov r a 
lower portion of the outer surtace of the mounting 
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FIG. I 
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